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GENEilAL SUWARY 

Volumes I- IV o f  the Remeaial I nves t i gat ion  Report f o r  the 903 pad, 

mound, and east  trenches area a t  the Rocky F l a t s  P lant  i n  Golden, CO 

were rev iewed f o r  c o w l  i ance with appl iczble federal regulations. 

Spec i f i ca l l y ,  4U L F R  ? a r t  300, the National Contingency Plan for  Oil 
and Hazardous Mater ia l s  Response (U.S. EPA 1985), was used as the bas i s  

f o r  the review. The requirements for  conducting a rm,ei ia l  invest i -  

g a t i o n  ( R I )  are  described i n  40 CF:! Fsrt 300, Subpart F ,  Sections 

300.68(d) and (e). In addit ion,  guidance f o r  conducting an R I  under 

CE2CLA i s  containea i n  U.S. EPA (1987;). 

The purpose o f  an R I  i s  tu c o l l e c t  s u f f i c i e n t  daza for the  

evaluat ion of appropriate relnedra'l measures and treataent technologies 
a t  a hazardous waste s i t e .  ACCOi.iiil9 t o  40 CF2 P a i t  300, Section 

300 68(d) (U.S. EPA 1985), determination of the nature and exterlt of  a 

threat presented by the re lecse  of hazardous substances i s  a manaaicpy 

Part of an RI. 

The Rocky F l a t s  P lant  R I  i s  remiss i n  adequately assess ing the 

nature and exte i t  of  s i t e  contamination For exairple, the R I  p r 2 smt s  

copious raw data, but a conceptual node1 of the groundwater flow system 

i s  abserlt. Th i s  model would serve as a valuable source o f  infornation 

for the f e a s i b i l i t y  study. Other areas i n  which tPe R I  i s  def ic ient 

inc lude the determination o f  b a c k g r o d  cortarninant leve l s -  f o r  a1 1 

matrices, source c-haracterization, eval%i i icn L f  the o f f s i t e  migration - -  - 
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o f  contaminants, the evaluation of public health and environmental 
r isks  posed by the three s l t e s  There 7s no est7maie of the populsiion 
-at r i s k  from exposure to  groundwater, which could be resolved by a 
f i e l d  survey o f  the doQestic water supply wells i n  the v i c in i ty  o f  tl-e 
f a c i l i t y .  The R I  a l so  f a i l s  t o  address future population changes and 

how those changes may impact the groundwater flow system. 

I n  40 CFR Part 300, Section 300.68(e)(2)(xiii) (U.S. €PA 1985) i t  

i s  indiczted that the extent  t o  which contaminsnt l e v e l s  exceed 
r e l e van t  and appropr ia te  feaeral  r a u i  renents (or  other feieral 

advisor ies  and Guidance and state standards) shal l  be assessed. The 
- 

Rocky F l a t s  Plant R I  contains n o  d i  scuss icn o f  the52 s t a n d a r d s .  A 
revi L ew o f  appli cab1 e standards and a cornpari son with observed 1 eve1 s o f  
contaminants at the f a c i l i t y  would provide information f o r  determining 
the extent that contaminants exceed the standards. 

T h e  RI sorie2”1s both  site-specific, and general or regional infor- 
mation. The siLe-l)eL3fic information i s  not  adequately used t o  

qua l i f y  the reg i ond  -7nfomation. This qual i f icat ion is-necessary t o  
define a local context for the s i te t o  allow an accurate evaluation of 
condTtions a t  t i e  i t e  

- . .  

SITE CHARACTERILeTlON 

Deteraimtion of Backcround Contminant Levels 

In Seneral, the approach used i n  the R I  to deterintne background 
contaminant l e v e l s  f o r  a l l  environmental media i s  questionable.  
Accurate determination o f  backsround l e v e l s  o f  the contzninants o f  

conco,ril i s  crucial to def ining the exte-nt o f  contamnation, establishing 

cleanup c r i t e r i a  during the f e s s i b i l i t y  study, and performing a r i s k  

assessment at the s i te .  Background leve l s  shoula be established fo-  

all media that r e f l e c t  conditions as  they e x i s t  7n areas  t o t a l l y  

unaffected by ac t i v i t i e s  a t  the s i t e .  As indicated below, the RI does 

not accomplish th i s  goal .) 
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Groundwater-- 

Determination o f  background water quality i s  inadequate for several 
reasons and should be reevaluated. The backqrmnd wells i n  the 
a l luvial  and bedrock aquifers have not been show t o  be hydraul i ca l ly  

' I I ?  upgradient from the study area,  and a r e  described a s  p o t e n t i a l l y  
5-20 af fected by nearby waste management areas,  including the West Spray 

' 111 Field and Ash P i t s  The RI includes the statelnent that  " c o n c s t r z t i m  
ranges f o r  each ana lyte  ar examined for each background well t o  
qual i t a t i v e l y  assess whether these !MIUS (sol id  waste manacement units) 
a r e  impacting groundwater quality." The c r i t e r i a  for determining i f  
the S'vMUs have affected groundwater quality are not defined. 

1 5-20 

A1 bc, background should be determined quantitatively, not qual i -  

ta t ive ly .  The RI never e x p l i c i t l y  s ta tes  how backgrouna levels  are  
4.111 es tab l i  shed. In addition, the report often refers  t o  "natural - v a n -  

a t i o n s "  i n  analyte concentrations b u t  does not provide data documenting 
these vzriation5. I t  does not appear possible t o  discern "natural 

a c t i v i t i e s  using data presented i n  the RI. 

3.- 5--20_- _ _  

I variztion" from possible contamination by f a c i l i t y  waste management 
- 

I11 The bcdrock Lackcround weL1 s we reported t o  be completei i n  a 
d i f ferent  geoloaic u n i t  ( the  Laramie Formation) than the bedrock wells 

Bickground h e l l s  should be conpleted i n  the sane forcation, as  ceg- 
cheaical differences may e x i s t  between the two units. 

2 5-29 

I i n  the study area,  which are completed i n  the Arapahoe F o r m i i o n .  

Other major shortcomings i n  the background water quality deter- 
v I 1 1  mi nat ion  conczrn the a ja ly t i ca l  parameters selected. Tab1 e 5-4 1 i sts  

the analyses perforzed on groundwater and surface water samples. Table p 5-21 
v I11 

5-24 5-5 describes background a l l u v i a l  grounddater q u a l i t y .  Several 
discrepancies are apparent. Variables l i s t e d  in Ttible 5-4 that are rot 

he present i n  Table 5-5 inc lude pH, s p e c i f i c  conductance, chromium 
( h e x a v a l e n t ) ,  iron, l i t h i u m ,  gross alpha, gross beta, uranium 233,  
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v I 1 1  
P 5-30 

v.111 
p. 5-19 

v x  

- -  

L(.C.p) 

strontium 90, cesium 137, and tritium. Conversely, barium, cesium, 
cobalt, rnolybdenun, and vafiadium data a r e  presented i n  Table  5-5 b u t  

are not l i s t e d  i n  Tab le  5-4 The same discrepancies exist  between 
Table 5-4 and Table 5-6 (background bedrock grounddater qua l i t y )  
These inconsistencies must be addressed i n  the next draft  of tho, RI. 

I t  is not clear what ( i f  any) organic variables were analyzed i n  

background samples. I n  the report, i t  is stated that the "presence o f  
HSL orsanics  ... necessari ly implies contamination," Does this m e a  

that background sanples were not analyzecl fo r  HSL o r g a i c s ?  6ackgrouna 

samples should be analyzed f o r  a f u l l  range o f  organic compounds t o  

ensure that the water is not affected by other Contaminant sources. 

Table 5-4 includes only nine HSL vo l a t i l e s  (PCE, TCE, l,l-DCE, l,P-DCA, 

t-lY2-DCE, l,l,l-TCA, 1,1,2-TCA, CCl4, and CCl3) that were analyzed for  

i n  s a p l e s .  There are several problems with this. First, the data 

presented i n  Appendix F show several contaminants (rnetriyleqe chloride, 

acetone, styrene, 2-butanone) a t  low l eve l s ,  Appare;ltly these variaol es 

wepe included i n  the analytical scheme, but were not l i s t e d  in Table 5- 
4. I f  this  is true for  other contarninants, it should be explained i n  
the report, The data tables i n  Appendix F that present the analytical 
r e su l t s  l i s t  on ly  the organic compounds that were detected. Because o f  
this, it is not possible t o  deternine the variables analyzed for any 

given sample. Also, i t  is not clear whether the cun tmnant s  cetected 

i n  backaround wells are attr3butable t o  l a b  contz7'n?tion or to waste 

disposal practices This fact alone should inval idat?  the selection of 
sone of the wel ls  as representing backprouna. Second, there i s  no 

rat ionale for  the variable l i s t  being l imited t o  the nine (and poss ibly 

more) chlorinEted solvents l i s t e d  above. I t  i s  not clear that th? 

sources a t  t h i s  s i te  have been su f f i c i eq t l y  characierized to warrant 

t h i s  l im i ta t ion .  Third, i t  is not stated whether szmples were  ever 

analyzed fo r  HSL semi-volatiles (base/negtral/acid extracizble orsanic 

compounds and pes i i c ides/PCas ) .  I f  not ,  some rationale nust be 
provided as  to why these compounds have Cew eliminated In addition, 

i t  i s  recommended that  a r i g o r o u s  - s t a t i s a c a l  evaluation- o f  a l l  

background data be performed, including a' discuss ion o f  the appl i -  
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' IV 
3 6-9 

r.IV 
J 6-4 

c a b i l i t y  of  the s t a t i s t i c a l  methods emplcyed. U n t i l  t h i s  i s  done, an 
accurate interpretation o f  the data i s  not possible 

Surface Water-- 

The deternination of backaround surface water q u a l i t y  presented i n  

the RI report  i s  inadequate f o r  the following reasons: 

o In psrt, ihe  assessiaent is based on background ground- 
water q u a l i t y  d a t a  t h a t  i s  not  v a l i d  f o r  reasons 
previ ous 1 y d i  scus sed. 

o Surface water samples were not f i l t e r e d ,  and there i s  
the p o s s i b i l i t y  that  contaminants transported by a i r  t o  
the assumed "background" sanpl i n g  1oco;ions and re- 
suspended i n  surface water raised contami pan1 1 evel s 
above actual background 1 eve1 s.  

I 

- - -  - _ _  - 
v IV 0 In t h e  RI, the maximum value found i n  either background 

surface  water o r  groundwater samples i s  used E S  back- 
ground c r i t e r i a .  This approach i s  completely unjust i f ied 
a n a  nay proauce background 1 evel s s i  g n i  f i cant ly  h i  Sner 

t h a n  x t u z l  levels.  

p 6-9 

v IV 
p 6-6 

0 I t  appesrs t h a t  background s u r f a c e  w a t e r  data was 
obtair,ed from a single samDling event (24  July 1,067). 

T h i s  does not allow for  the Osiudy o f  seasonal v a r i -  
a b i l i t y ,  or variations due t o  surface  runoff  generated 
d u r i n o  storm events.  Seasonal-var iat ions  and storm 
events may be s i g n i f i c a n t  a t  t h i s  s i t e  due t o  t h e  
re2orted prevalence o f  surface s o i l  contamination 

For t h e s e  reasons, aetsrmination o f  backaround s u r f a c e  water q u a l i t y  

should be reevaluated 
\ 

- - -  
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Surface Soils-- 

v I1 I n  the re?ort i t  i s  stated that "a one-time sampling o f  a plot i n  
the west buffer zone to a depth o f  one foot cannot be considered a 

complete characterization of background a l l u v i a l  ... materials." Because 
there has been documented airborne transport o f  contaminants at the 

s i t e ,  and 28 percent of  the winds are easterly, ambient surface so i l  

conditions must be determined at  an o f f s i t e  locat ion  that i s  c learly  

and deacn s t r zb l y  unEffected by o n s i t e  z c t i v i t i e s .  Of particular 

concern i n  surface s o i l  media i s  the establishment of  accurate back- 

grounci 1 eve1 s for radionuclides. 

P 4-30 

Geolocy and Groundwater Hydroloav 

Determi nation o f  the extent o f  contzmi nation i n  the groundwater 

flow system is mandated by 40 CFR Part 300, Sectton 300.68(d) (U.S. EPA 

1985). Hydrogeol ogi ca 1 factors to be considered i n  scopi ng response 

actions are contained i n  40 CFR Part 300, Section 300.68(e)(2) (U.S. 
E?A 1985), and include s o i l  permeEbility, depth to  the saturated zone, 

and other hydrogeologic conditions. These factors  include general 
g e o l o g i c  and h y d r o l o s i c  data that ,  when in tegrated,  provide the 

infornzt ion needei to develoo a conceptual moael o f  the grounawate? 

flow syst21. 

The R I  f a i l s  by i t s  odn am i s s i o n  to  determine the extent o f  
contanination within the growidwater f l ow  system The R 1  includes the 

v I V  statement, "The downsradient exterlt of contanination i n  the ground 
water o f  these be sock  sandstones is unknown." This lack o f  definition 

o f  the extent o f  contamination i s  a l s o  true for the a l luv ia l  aquifer. 

The R I  provides no deiin.itive estimate o f  the la tera l  o r  ve r t i c a l  

extent o f  contaminants i n  the various parts  o f  the groundwater flow 

system. Unsupported assumptions a re  used to  provide rough estimates o f  
the extent o f  contaminition, or to dismiss o f f s i t e  transport o f  contzmi- 

nants altogether. 

p. 9-10 

v IV 
p 9-9, 
9-10, 9-11 
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Hydrogeological factors  that contr ibute t o  a conceptual model o f  

the sroundwater f l c d  sy s ten  are provided i n  U.S. EPA (1967a). The 

s i gn i f i cance  o f  a pa r t i cu l a r  factor is s ite-specif ic.  The dra f t  R I  

presents  many of these factors,  but f a i l s  t o  combine them i n t o  a 

cohes ive  explanation of the groundwater flow systeln. The reader must 

decipher the explanation, or,  i n  some cases, attempt t o  interpret  the 

information that  i s  presented. The major factors  that  are omitted or 
i n s u f f i c i e n t l y  deta i led  i n  the R I  include the fol lowing points:  

I 

o Ons i te  groundwater flow d i rect ion(s )  

o Transport character i s t i c s  (e.g., retardation, sorpt ion) 

o Potentiometri c surfaces 

o Geologic s t ructure  

o Po ro s i t y  and e f fect i ve  po ro s i t y  

o Areas o f  groundwater discharge 

o Homogeneity and i sotropy o f  each aquifer  

o Seasonal flow/event flow. 

Deta i led  information sathered during f i e l d  i n ve s t i s z t i on s  has befn 

use4 to  develop naps o f  the s u r f i c i a l  geology ( P l a t e  5-1) and the  

bedrock s u f a c e  underly ing the unconsolidated depos i t s  (P la t ?  5-2) 
Th i s  deta i led  information is not used t o  develop an acctJrzte conceprual 

model o f  groundwater moveaent fo r  the s i te  General izat ions about the 

d i r e c t i o n  o f  a1 1 uv i  a1 aqui fer  groundwater movement, which i s control 1 ed 

b y  the u n d e r l y i n g  bedrock s u r f a c e  topography, a re  accurate i n  a 

reg ional  sec1s2 but lead t o  gross mis interpretat ions  when used to  define 

upgradient and downgradient monitoring we l l s  r e l a t i v e  t o  waste disposal  

areas w i th in  the f a c i l i  ty boundary. General izat lons on a reg iona l  

v 111 
Sect'on 

7 
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v . m  
V.  I I I  
p .  5-10 

v 111 
p. 5-14 

v.111 
p. 5-17 

v I11 
p l .  5-3, 
5-4, 5-5, 
5-6 

v I I !  
p 5-13  
p 5-19 

s c a l e  do not apply t o  conditions t h a t  e x J s t  on the f a c i l i t y  scale  
S i t e - s p e c i f i c  data e x i s t s  to accurately define the bedrock surface and 
thereby character ize  a l luvial  aquifer groundwater flow. 

The f a t e  and transport o f  contaminants througn the groundwater flow 
system I s p o o r l y  defined a t  best. The groundwater potentiometric 
surface i n  t h e  alluvium i s  presented on P l a t e  5-7, which indicates 
groundwater flow i n  a radial pattern, contradicting statements made on 
pas2 5-10 t h a t  ground-water flow i n  t h e  Rocky F l a t s  A l l u v i u m  i s  
general ly  from west t o  east.  The available data should be reevaluated 
t o  determine o n s i t e  flow patterns in the a l l u v i a l  aquifer .  In addition 
the downward directed vert ical  movement o f  groundwater i s  not mentioned 
i n  t h i s  discussion. This component o f  groundwater flow affects the 
f a t e  o f  contaminants i n  the al luvial  aquifer and should be included i n  

this,  discussion.  The vert ical  Component of flow 7s discussed r e l a t i v e  
t o  the bedrock aquifer .  

No potentiometric  surface data or plots  a r e  presented f o r  the 
bedrock aouit'er. kiter l e v e l  data from appropriate bedrock we1 1 s 
should be comiiled t o  produce such maps. These maps are  the basis for  
the deterinination o f  -horizontal hydraulic Sradientb i n  the bedrock 
aauifer  One-dimensional representations o f  the potentiometric surface 
a r e  presented on geologic cross-sections, b u t  these  a r e  inadequate f o r  
purposes of determining flow direction i n  the bedrock aquifer.  Tine- 
v a r i a n t  poteqt ionetr ic  surface maps - should be proviaed f o r   bot^ t h e  
a7 1 uvi a1 aqui fer a d  the becrock ;qui  fer t o  e x m i  ne seasonal, annual , 
and rainfal l -event  related changes i n  flow patterns.  

The  ef-fective porosity value (0.1) used i n  the computation o f  flow 

v e l o c i t i e s  i n  the bedrock and al luvial  aquifers is provided w i t h  no 
ju s t i  f i c a t i o n  f o r  i t s  se lect ion.  Typical values f o r  porosity presented 
i n  Freoze and Cherry (1979)  range from 0.25 t o  0.40 for  gravel ,  0 25 t o  
0 50 for sand, 0.35 t o  0.50 for  s i l t ,  0.40 t o  0.70 for c l a y ,  and 0 05 
t o  0.30 f o r  sandstone. E f f e c t i v e  porosity is general ly  l e s s  than 
actual  porosity for  sandstone, whereas the value for  unconsolidated 

8 



materials i s  close to :he aczual porosity Larger values o f  porosity 

r e s u l t  i n  reduced estimates o f  travel tine The bas i s  for  the assumed 

value should be provided 

The text contains no discussion o f  the transport properties o f  the 

contaminants re la t i ve  to the medium through which they move ( i . e  , 
alluvium, sandstone, claystone, etc.). A transport property that has 

been used a t  other U.S. Department o f  Energy (DOE) f a c i l i t i e s  to study 

and predict  the transport o f  radionuclides i n  aquifer systems i s  the 

retardzt ion facZor, which incorporates adsorptive and other cnemcal 
processes (d i s t r ibut ion  coefficient), and the bulk mass density and 
poros i ty  o f  the porous media (U.S. DOE 1586). Radioactive decay i s  
another factor t o  be considered i n  defining radionuclide transport i n  

porous media (Freeze and Cherry 1979). A discuss ion o f  the transport 

o f  non reac t i ve  con s t i t uen t s  wi 11 require an understanding of the 

coef f i c ient  o f  hydrodynamic dispersion (including d i spe r s i v i t y  and the 

c o e f f i c i e n t  o f  molecular diffus ion)  and o f  groundwater velocities, 

which are discussed i n  the R I  for horizontal components o f  groundwater 

flow only. Fucn i nforaation i s important i n deteFm-i ni ng whether future 
migration would be expected to  pose a threat t o  pub l i c  health o r  the 

environnent, and i f  so, t o  what degree. Data concerning these proper- 

t i e s  can be obtained frcm lzboratory bencn te s t s  on geologic cores and 

through f i e l d  t e s t i  ng. 

Estimates o f  the parameters defining d i spe r s i v i t y  and retardation 

factors  ar2 scale depenceqt, and considerEble uncertainty is involved i n  

extrapolating bench-scale test  results  to f i e l d  s i tuat ions  (Freeze and 

Cherry 1979).  The R I  shoula e v a l u z t b  effect  aiz s ca ln  on these 

parameters for the Rocky F la t s  s ite. The app l i cab i l i t y  o f  the proposed 

t e s t  methods t o  s i t e  conditions and to data needs shou ld  a l s o  be 

eva luated  i n  the RI. Examples o f  f i e l d  tes t  m i h o d s  that nay be 

considered i ncl ude s i  nc1 e-we1 1 w i  thdrawzl /I  n j  ect  i on t e s t s  , natura 1 

g r ad i eq t  t r a c e r  t e s t s ,  two-well recirculat ing withdrawal/injection 

te s t s ,  and two-well pulse tests  The exist ing monitoring well network 
could be used for  these tests  Convent;onal column te s t s  or batcS 

9 



v. 111 
p. 5-6 

- -  

v 111 
p 5-17 

v 111 
p. 5-1 

v 111 
p 5-17 

v 111 
p 5-13 

te s t s  nay be considered f o r  laboratory test ing Another approach for  

obtaining information i s the review o f  invest isat ions conducted a t  

re1 ated s i  t2s 

Draft guidance f o r  performance o f  the hydrogeologic phase of the 

RI has been provided i n  U S. EPA (1987a). This guidance recormends a 

number o f  items necessary t o  understand the hydrogeology of a s i te .  

These include the nature of confining layers,  the areal extent o f  water 

bear;ns un i t s  and q u i f e r s ,  the nature o f  each aquifer, the acuifer 's  

flow volumes and boundary conditions, and the locat ion o f  recharge and 

discharge areas. 

Geologic information contained i n  the text indicates the presence 

o f  a claystone i n  the upper portion o f  the Arapahoe Formation. This 

c l a y s t one  i s  a potential confining layer  between the al luvial  and 

bedrock aquifers. This layer may impede the ver t i ca l  migrztion of  
contaminznts and could poss ibly be used as part of a remedial system. 

The hydrogeologic cha rx te r ,  s i gn i f i cance ,  and c o n t i n u i t y  o f  th i s  
claystone should be evaluated i n  the RI. Relevant in fomat ion  concern- 

ing  this layer  that may have been presented in other documents should 
be s u m x i z e d  2nd incorporated i n  the RI. The potential effect o f  the 

claystone on grounddater flow should be discgssed in the review o f  
groundwzter flow airectinns, 

The are21 extent o f  each of the aouifers i s  not well defined i n  the 

hyaroseglogy section, especially for  o i f s i i e  areas. Geolocic inior- 

nat ion combined hith water level data can be used t o  estimate the areal 

extent o f  each o f  the aouifersl The nature (unconfined or confined) o f  

the bedrock aqui fer  i s  only b r i e f l y  discussed. This discuss7on should 

be expanded to include data from all monitoring wells completed in this 

aquifer Aquifer flow vuiumes and yolurnes o f  contaminated groundwater 

are not presented i n  the R I .  Some data used to d e t e m n e  flow volume 

in the a l l u v i a l  aquifer (e.?., average flow ve loc i ty )  are included i n  

the RI. However, the saturated thicknejs and areal extent o f  the  

aqui fer  r equ i r e s  add1 t i o na l  d e f i n i t i o n .  Volumes o f  contaminated 

- - \  
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v I 1 1  
p. 5-17 

v.111 
p. 5-9, 
5-10 

v IV 
p 6-2 

v IV 
p 6-2 

v IV 

grounddater can be estimated using maps i l lus t ra t ing  the extent  o f  

contznination, porosity, and t h e  oeometry o f  t h e  saturated nzterials  

Gsologic structures (including faul t s ,  f ractures ,  a n d  j o i n t s )  are 
an important part o f  the determination o f  aquifer flow boundaries and 

conditions. The e f f e c t  of  geologic structures on the groundwater flcw 

system i s  not discussed i n  the RI. Such a discussion would include the 
impact o f  g e o l o g i c  s t r u c t u r e s  on the  groundwater flow system as 
observed using information from aquifer t e s t s ,  flow nets,  and aerial 
photographs. No discussion o f  discharge points f o r  the besrock ana 
a l luvia l  aquifers i s  presented. The 'Information presented i n  the RI i s  
not s u f f i c i e n t  t o  deternine locations a t  which contaminants may be 
expected t o  e x i t  the aquifer(s) and enter surface water systems. Water 
level deta ,  water chemistry data, and seep information can be inte- 
grated t o  b e t t e r  define areas o f  potential o r  known discharge. 

Surface Water 

Surface waxer drainages a t  the plant c o l l e c t  runoff from the entire 
f a c i l i t y ,  i n c l u d i n g  the three areas of concern. Runoff holding ponas 
provide a recharge source t o  the a l luvial  aquifer because they are 
unlined. Mater frGm one of  the holding ponas (9-3) i s  sprayed on the 
ground surfacg i n  the v i c i n i t y  of the east  trenches, on2 o f  t h e  three 
areas of concern. This proviaes another source of recSarc2 t o  the 
a l l u v i a l  aquifer ,  and may be enhancing contaminznt loaaing t o  t h a t  
q u i  f e r .  

All surface wzter bodies a t  the f a c i l i t y  should have beeq included 
i n  the RI samplins e f f o r t  t o  characterize contaminant loaaing t o  tne 
a l luvia l  aquifer.  O f  particular importance i s  the water and sedimerit 
qual i ty  i n  and downgradient o f  the B and C ser ies  ponds, w h i c h  u l t i -  

mately discharge to  recreation areas and m u n i c i p a l  water supplies The 
E and C s e r i e s  ponds have h is tor ica l ly  been used for waste disposal. 

6-19 to The B s e r i e s  ponds include surface water impoundments t h a t  contain 
elevated concentrations o f  radionuclides and v o l a t i l e  orgmic compounds. 

6-23 \ 
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v.  IV 
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v IV 
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v I V  
p 6-9 to 
6-12 
v 1‘1 
p 6-12 
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p 6-25, 
6-26 
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p 6-1 

Some o f  these ponds have been used for waste disposzl and should be 

evaluated as potential ccntsminant sources f o r  s u r f ace  water and 

grourdwater csntami nat i on 

The statement that Woman Creek is isolated from surface water 

runoff frolr the f a c i l i t y  i s  g ros s l y  mfleadina, as the south interceptor 

d i t ch  (which co l lec t s  f a c i l i t y  runoff) discharges t o  Pond C-2, which i n  
tu rn  discharges t o  Woman Creek. No documented atteapt i s  made t o  
q u z n t i f y  s u r f ace  water f low i n  the R I  aside from limited visual  

estimations. Flow determinations should be made us ing  a calibrated 

f i e l d  instrument,  and shou ld  include data characterizing seasonal 

va r ia t ions  and rainfall-event induced flow. The extent and nature o f  
i n t e r a c t i o n  between - the pond systems and the underlying a l luv ia l  

aquifer  i s  inadequately addressed i n  the RI; although i t  is stated that 

surface water flow is l a r ge l y  determined by t h i s  interaction 

Surface water samples collected a t  the s i t e  include samples frcm 
---seep (representing discharge from the a l l u v i a l  aquifer), surface wzter 

drainages, and impoundments To assure a conservative approach to s i t e  

Cha r a c t e r i z a t i o n ,  an ana l y te  concentrat ion shou ld  be f l a a ~ e d  as 
pos s i b l y  ind icat ing  contanination i f  i t  i s  greater than the minimum 

value specif ied for background surface water, not by comparison to the 

maximum values as p re s zn t ~d  i n  the RI. The apprrtzc’l used i n  the R I  
excludes potent ia l l y  con tmnated  surface waters f ro3  further s i ~ d y .  

S i g n i f i c z n t  conceqtrations o f  r ad i onuc l i de s  ana v o l a t i l e  o r can i c  

ccmpouncs are eviaent i n  many of  the see:, samoles. The radionucliae 

concentrations i n  s ~ p  samples presented i n  the R I  are disinissed as 

s u r f a c g  s o i l  ( a i r bo r ne )  cross contamination This  i s  unjust i f izo 

because samples o f  adjacent surface s o i l s  and o f  f i l t e red  seep waters 

were r,ot collectecl 2nd znalyzea that would allow t h i s  conclusion t o  be 
made. Contminani  l o a d i n a  of nearby surface waters was not estimated 

us ing  the values obtained, even though s t rezm hedizent szmples down- 

gradient o f  the f a c i l i t y  contain s i gn i f i cant  leve l s  o f  radionuclides 

The 8 se r i e s  ponds were not sampled for, the RI, and have improperly 
beer, assigned as low p r i o r i t y  s i te s  Jus t i f i ca t ion  for t h i s  decision 

12 
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v. IV 
Section 6 

v. IV 
p. 6-2, 
6-3 

v.1Y 
p. 6-2, 
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v. IV 
p. 6-25, 
6-26 

V I  
p 2-28 

v I I  
Section 4 

v.11 
P. 4-3 t o  
4-63 

i s  not provided i n  the R I ,  t h i s  decision should not be made prior t o  

source characterization. Potential contaminant loading o f  the a l l u v i a l  

aquifer  by the 8 series ponds should be evaluated. 

Contaminant 1 eve l s  i n  su r face  water samples a r e  repeatedly 
referred to  as "zt or  near detection l imits,"  with the detection limits 
unstated and unavailable. This approach p rov ide s  no information 

conce rn ing  actual  measured concentrat ions of the contaminants in 

question, and may be misleading, deperlding on data and sample quality. 
Bottom sediment samples have not been collected and anelyzed from many 
o f  the surface water impoundments that have h i s t o r i c a l l y  been used fo r  
waste disposal.  I t  i s  assumed that these ponds are unlinea, with a 
d i s t i n c t  potential for  recharge to  the shallow aquifer, i n  addition t o  
thei  r documented discharge t o  adjacent surface drainages. A l l  onsi t e  
surface waters neea to be systematically evaluated- t o  determine the 

r o l e  they play i n  contaninant loaaing t o  the a l l u v i a l  aquifer and t o  
surface drainages, which ultimately enter reservo i r s  t h a t  serve as 
pub1 i c dr inking water suppl i es. Analyses o f  stream - sediment sampl es 
coli ected a t  the eastern fact 1 i ty boundary document the 7 i kel i hood of 
o f f s i t e  migration o f  plutonium and americium by bedload transport. 

Surface So;ls End Subsoils 

The data concerni ng surface so1 1 sampl es ar2 eni gmati c. Infor- 

mation presented on page 2-28 suagests that surface s o i l  samples were 

not  collected for  the R I .  Surface s o i l  re su l t s  are presented from 
borehole locations, but the depth interval over whicn the samples were 
collected i s  not mentioned. I f  the surface so i l  samples presented i n  
the R I  were composited over more than the upper 6 i n  o f  s o i l ,  additional 
sampling from the 0 t o  6 inch interval should be undertzken to define 

the nature and concentration o f  contain1 nants avai 1 ab1 e for  windborne 

d i sper s ion  

The surface so i l  data presented i n  the R I  indicate that s ignif icant 
surface soi  1 contamination (relat ive to background leve l s )  by arsenic. 

\ 
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barium, czdinium, chroTium, and mercurv e x i s t s  a t  the s i t e .  Many of  t h e  
v 1 1  s t s t e d  concentrations f a r  exceed backsround l e v e l s  b u t  are disnissed a s  
e g  being i n d i c a t i v e  o f  natural s o i l  variations w i t h  absolutely no j u s t i f i -  

c a t i o n  The h i g h  barium conceqtration ( 1 , 8 9 9  ng /kg )  noted for Sample 
Bii25870090 should be fol lowed by adai i ional  sampl i ng t o  deterni ne the 

v.11 e x t e n t  o f  barium contamination, rather than dismissed as be ing  insig- 
4-42 n i  f i c a n t .  Additional metals,  i n c l u d i n g  strontium, cesium, vanadium, 

l i thium,  and other  metals detected i n  other  m a t r i c e s ,  and used o r  
disposed o f  a t  the f a c i l i t y  should be included i n  analyses o f  both 
s u r f a c e  s o i l s  and subsoils  t o  characterize t h e  extent and nature o f  
Contamination a t  the  s i t e .  

p 4-42  

5-37 

v I 1  
Sect ion 4 

v. I 1  
Sect ion 4 

v.11 The RI concludes t h a t  "solvent Contamination o f  s o i l s  i n  t h i s  area 
( t h e  903 pad and l i p  arez)  i s  not extensive and possibly nonexistent." 
This  s t a t m e n t  i s  mislezding because soil gas analyses i n  t h e  v ic in i ty  

o f  t h e  area i n d i c a t e  h i g h  solvent levels .  Groundwater here has beeq 
P- 3-32 t o  found t o  contain s i c n i f i c a n t  levels o f  acetone, TCE, PCE, CCl4, and 

p. 4-45, 
4,46 

V. i 1 1  

phthalates.  Of overriding importance t o  the s t a t e d  l e v e l s  o f  contami- 
nation i n  s o i l s  i s  the  absence o f  sampling d i r e c t l y  from the waste 
s t o r a c e  areas being characterized. A1 1 a n a l y t i c a l  r e s u l t s  f o r  s o i l s  
presznted f o r  t h e  503 p t d  and mound area a r e  from t h e  v i c i n i t y  o f  the 
storage a r e a s ,  not d i r e c t l y  from the storage arezs.  This i s  a major 

-deficiencv i n  the  R I ,  and would be expected t o  r e s u l t  i n  the underesti- 
mation o f  contsninant l e v e l s ,  and i n  excess ive  speculation concerning 
t h e  presence and numoer o f  known contaminants i n  surface s o i l s  and 
subsoi 7 s. 

A n  aadit ional  factor  reducing the l e v e l s  o f  contmination stated 
i n  the RI from the  probable t rue  concentrations f o r  subsoil samples is 
t h e  use of  samples concositec! over excess ively  l a r g e  depth intervals  
As mentioned previously, surfacg soil sample descriptions and resul ts  
do not include the  degth interval  over which  the  sainples were collected 
The  s tated depth 'Interval f o r  the uppermost subsoi 1 samples col1 ected 
i n  boreholes ranaes from 0-8 t o  0-12 ft be!ow ground surface. Samples 
composited over such larGe intervals  can r e s u l t  i n  underestimates of 
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contaminant concentrations, pa r t i cu l a r l y  i f  the contaminants are depth 

s t r a t i f i e d  or t F e  interval  includes f i l l  material, Such samples nay 

d i l u t e  contaminznts t o  below detection l i m i t s  that might otherwise be 

observed a t  moderate to  h i gh  concentrations for  samples collected from 

speci  f i c  depth horizons o r  associated with spec i f i c  l i tho log ies  

The use o f  excess ively l a rge  composite i n te r vz l s  and the B i l u r e  t o  

sample w i th in  the storage areas severely compromises the conclusions 

preserlted for both surface s o i l s  and sub so i l s  i n  the RI, and re su l t s  i n  

a mi sl eadi  ng and inadequate c ha r a c t e r i z a t i o n  o f  the contaminants 

present, t he i r  location, and t he i r  actual concentrations. De sp i t e  

these shortcomings, plutonium, americium, and organics  are present i n  

h i g h  concentrations i n  the so i l  analyt ica l  r e s u l t s  presented i n  the RI. 

SOURCE CHARACTESIZATION 

Samolina Approach 

- 

A t  this point i n  the Rocky F l a t s  R I  process, known sources o f  
contamination have not been adequately cha rac te r i zed  t o  suppor t  a 
comprehensive f e z s i u i i i t y  study t o  evaluate potential  remedial act ions.  

Source character izat ion cannot be accompl i shed by sanplin9 acjacent to, 

or in the  v i c i n i t y  o f ,  known contaminmt sources Subsequent studies 

w i l l  r equ i re  detai lea information i n  order t o  evaluate treatment and/u. 

d i sposa l  opt ions,  inc lud ing  the nature, concentration, and vert ical  and 

l a te ra l  extent o f  contamination i n  known d i sposa l  areas and i n  sdspect 

ar2as  a s  de f i ned  u s i n g  geophy s i ca l  survey methods In order t o  
accomplish t h i s ,  a l l  d i sposa l  areas must be d i r e c t l y  sanpled and 

analyzed for an appropriate range o f  contamnants. Vert ica l  composi tes  

o f  borehole samples should be l imited t o  maximum 2-ft interva l s  so that 

containi nant 1 eve1 s can be es iab l  i shea w i  th an appropriate degree o f  

re so lu t ion .  These data are c r i t i c a l  t o  the evaluat ion o f  r e w a i a l  

a1 te rnat i  ves. 
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I n  several instances, knodn contaminants h i s t o r i c a l l y  disposed o f  
i n  an area were not included i n  the R I  sample analyses (e.g., l ithium 
a t  the reactive met21 destruction a rea ,  polynuclear aromatic hydro- 
carbons a t  the o i l  burn p l t ) .  Other contaminants for  which insuff ic ient 

data e x i s t s  t o  characterize known h i s t o r i c  disposal areas include (but 

are not l imited to) strontium, cesium 137, acetone, bis(2-ethyl- 

hexyl )phthalate, toluene, polychlorinated biphenyls, di-n-butyl phthal- 

ate, 2-butanone, and chloroethane (B se r ie s  ponds). 

A l l  potential contaminant sources within a disposal area have not 

been adequately characterized. Disposal ponds have been sampled fo r  
surface waters, but bottom sediments i n  most h i s t o r i c  disposal ponds 

have not been sampled. A definition of the concentration, nature, and 

extent of contamination i n  a l l  disposal areas i s  necessary to evaluate 

remediation alternatives, including disposal cr iter ion.  Examples of  

l ocat ions  where no sampling has been conducted within the disposal o r  
storaae area to  character ize the l a t e r a l  and v e r t i c a l  extent of 
contaminat ion  i n c l ude  the 903 drum storaqe-pad, most o f  the east 

trenches, the o i l  burn p i t ,  the pa l le t  burn p i t ,  and trenches. This 

i n c l ude s  v i r t ua l l y -  a l l  o f  the M U S  located i n  the three areas of 
concern. Other %MUS (e.g., the mound s i t e )  have been characterized 

us ing  sarnDles cornposited over excessively l a rge  deptb intervals from 

boreholes located i n  a very limited portion o f  the SkMlJ- After drums 

were reriloved from the 903 arum storage area, plutonium contaminatea 

s o i l  was "scraped .. into a relat ively small area." This erea  needs 

t o  be located, sanoled, a d  the volume and concentrations o f  contaiil- 
i nan t s eva 1 ua t ed . 

Analytical Proaram, Quality Assurance, and Data Manaaeqeit 

The analyt ical  program and data managellent practices employed i n  

the R I  do not provide data o f  the appropriate quantitative quality that 

are needed t o  conduct the f ea s i b i l i t y  study (FS). Specif ical ly,  the 

three main problems with this portion o f  the R I  are laboratory quality 

assurance/quali ty control ( Q W Q C ) ,  f i e l d  QA/QC, and data management 
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practices. Most o f  these problems, as described below, stem from the 

fact that overal l  project and QA/QC i s  based on a generic plan that 

does not define site-specific data quality objectives (DQOs). The DCOs 
are qua l i ta t i ve  and quantitative statements that specify the quality o f  

data needed t o  support decisions made i n  the RI/FS process, and are 

determined by the end use o f  the data collected (U.S. EPA 1987b). For 
example, data may be used for  s i t e  characterization, evaluation of  
remedial technolgies, or t o  determine design c r i te r ia .  The detail and 

que l i t y  o f  data needed fo r  each of these tasks varies, and must be 

determined on a case-by-case basis. DQOs should be incorporated i n  both 
the sampling and analys is  plan and the qual ity  assurance project plan 

( Q A P P ) .  The U.S. EPA  document (1987b) provides guidance on the 

development of  DQOs. 

Laboratory OA/QC 

Of t he  t h r ee  major problems, laboratory QA/QC i s  of special 

concern. Inadequate lsboratory QA/QC resul ts i n  analytical data that 

arenot adequate for s i t e  Characterization or  design purposes, and may 
require that  addi t ional samples be collected and analyzed us ing proper 

QA/QC prac t3ce s  t o  v e r i f y  o r  refine ex i s t ing  data. A s  discussed 

previously, the reauired s i t e  specif ic  DQOs concerning ana l y t i c a l  

methods, detection limits, and QA samples must be developed to  ensure 

that hiqn-auality usable data are produced, and that data f u l f i l l s  the 

intenaed purpose. Spec i f i c  lab QWQC problem in the R i  are discussed 

i n  deta i l  below. 

Analyt ical  methods were changed midway through the RI, from ges 
chromatography (GC) to gas chromatography/mass spectroscopy (GS/MS), 

with i n su f f i c i en t  discuss ion provided i n  the report to evaluate data 

qua l i t y  and comparability. The discuss ion should focus on possible 

effects  that the change i n  methods could have on the data, and on 
qua l i t y  assurance measures taken to characterize these effects. These 

measures s hou l d  have included analyzinq s p l i t  samples or  standard 
reference materials (SRMs) to provide quantitative data on differences 
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between the two methods. A l s o ,  no discussion i s  presented concerning 
how the QA p lan  was modlfied to  ref lect the change i n  ana l y t i ca l  
methods. Because the analytical procedures used a r e  referenced to the 
I n s t a l l a t i o n  Generic Monitoring QA/QC Plan (authored by U.S. DOE, not 
ava i lab le  for  this review), an evaluation o f  either method was not 

poss ible.  Analytical methods used must provide data o f  similar qual i ty 

and prec i s ion  to those required under RCRA and/or CERCLA (U.S. €PA 1984, 
1985a, 1987c, 198741). 

Laboratory and f i e l d  blanks regularly exhibited contamination with 

several different organic compounds (mthylene chloride, acetone, 2- 
butanone, t r i ch l o roe thene ) ,  p o s s i b l y  i n d i c a t i n g  improper sample 

handling and ana ly s i s  procedures. ,Standard QA measures were not 
employed. For example, method spikes were not used, nor were l o t  

control numbers assigned for water samples collected i n  Ltle f irst and 

second quarters o f  the RI sampling effort,  There i s  no mention o f  the 

analysts  o f  SRMs t o  measure accuracy. Also, no QA/QC data are available 
f o r  t h i r d  and fourth quarter analytical reports. The QA/QC plan, 

summaritea i n  Appendix G, states that f i e l d  and t r i p  blank needs are 
reduced by us ing pre-cleaned bottles. This i s  not JUStif i2ble due t o  
the frequent detection o f  trace leve l s  o f  contaminants i n  the most 
meticulously cleaned analytical glassware. 

l i e l a  OA/CC 

Problems and inconsistencies also ex i s t  with f i e l d  QA/QC pro- 

cedures. Appenaix 0 states that sanples collected for  radiocheaical 
analyses were not f i l t e red  during f i r s t  and second quarter sampling, 

but were f i l t e red  during the third and fourth quarters. A discussion 

of  why the chacae i n  sample f i l t e r i ng  procedure occurred and hod i t  

a f fect s  the data should be presented Appendix D also states that 

surface water samples were not f i l tered p r i o r  to radiochemical analysis. 

Appendix G states that surface wa te r  samples were not collected during 

the f i r s t  quarter, were collected and not f i l te red  during the second 

and t h i r d  quarters, and were collected and f i l te red  during the fourTh 
1 
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qua r te r .  Thus,  Appendix G apparently contradicts Appendix 0 with 

respect t o  the f i l t e r i n g  o f  surface water samples. A l s o ,  no discussion 
i s  presented concerning why tho, sampling approach (whichever one i s  

correct) was taken and why i t  was changed midway through sampling for  

the RI. Both f i l te red  and unf i l tered samples should have been collected 
for groundwater and surface water. This approach would f ac i l i t a te  a 

comparison o f  total  and dissolved contaminant concentrations. 

I The actual sample volumes o f  Groundwater radiometric samples were 

v.x required by the QA/QC plan. The report contains the statement, "the 

sma l l  volume o f  these low-level samples has the effect of r a i s i ng  
detection limits and re l a t i ve  uncertainty due t o  low sample count 1 

rate." The quantitative s ignif icance o f  the detection limits associated 

with the d i  fferent sampl e volumes i s  not adequately addressed. Fourth 

quarter s a p l e  volumes were changed back t o  the 1-L volume o r i g i na l l y  

required by the sampling plan. While this change may produce better 

1 - - - _ _  - results, it may preclude comparison with the first three quarters o f  

i data and compromise conclusions based on such a comparison. 

, much lower during the f irst three quarters of sampling than the volumes 

p. 6-7 

i 

Data Manaaeqent 

I v I X  Data  management and reporting i s  l ax  i n  the R I  report. Data 
preseqted in the RI (Appendix F) for  vo la t i le  organic compounas (VGC, 

l i s t s  only those compounds that were detected,. For each sample, a l l  

analytes and their corresponding sample speci f i c  detection 1 i m i  ts need 

v I X  t o  be l i s t ed .  Data tables with blank spaces or "not reported" entries 

provide no informatlon and are not se l f  explanatory The QA p l a n  v x  

reports  that a l l  data was entered into a technical database. No dis- 

cuss ion i s  provided of the QA procedures used to check data e i t r y  

p 6-8 

v I 1 1  labeled as "out l ie r s "  (and excluded from the data set) solely because 
p 5-20 

C r i t e r i a  for  data rejection or qua l i f i ca t ion  are not presente4. 

Data are subjectively discounted wherever they are e i  ther higher than 

"normal" o r  c l o s e  t o  background leve l s  For example, values are 
\ 
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they are "inconsistent in magnitude" with other values By excluding 
high values as outliers during the characterization phase of the RI, it 
is not possible to determine the maximum concentrations of contaminants 
in affected media or to identify "hot spots." It i s  therefore recom- 
mended that all data be considered in the characterizztion phase, 
unless there is compelling evidence (e.9. , rigid statistical evaluation) 
that justifies the exclusion of  any data as representing "outliers." 
Another similar example is that values as high as two or three times 
background are often described as  "natural geochemcal variations" of 
the Srounddatw. This claim is not documented, ana no independent data 
i s  presented in the R I  demonstrating that this magnitude of natural 
variation i n  groundwater auality exists. 

Ex1  s t i  na Containment 

Containment exists for the T-1 trench, the 903 drum storage area, 
and the east trenches. The T-1 trench has been covered with approxi- 
mately 2 ft of  soil. The east trenches have reportedly been "covered 
with soil .'I The 903 drum storaae area was scraped, covered with fill 
material, and topped with an asphalt containment cover. No other 
conttinnent structures at the facility were noted in the R I  for known 
waste disposcl and storaae areas. Containment does not exist for  many 
o f  the SriMUs, including the mound area, that have documented radio- 
nuclide contamination in surface soils, 

- 

EVAL'JATION OF POTENTIAL RISKS 

Pub1 ic Heel th and Environmental Risk 

In general, the Public Health and Environmental Concerns (Section 
9) portion of the draft R I  report contains many conclusions that are 
based on a qualitative and highly subjective discussion of the available 
data The validity and substantive nature of these conclusions can 
only be determined upon an evaluation o f  the data that quantitatively 
describes the temporal and spatial distribution o f  contaminant concen- 
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trations in various media ( i  e , air, surface water, grounddater, 
surface so1 Is, subsoi 1 s ,  sediments, and biota) within the site bound- 
aries, and in offsite areas The results of this analysis should then 
form the basis o f  environmental and public health risk assessments. 
Indications that the risk assessment approach was considered, or that 
risk assessment guidelines were even consulted, are virtually absent in 
Section 9. 

Public health risk assessment methods a r e  described in the 
Superfund Public Health Evaluation Manual (U.S. EPA 1986b). At a 
minimum, the public health risk assessment should include a hazard 
assessment and selection o f  chemcals o f  concern for  the site, an 
exposure assessment, a toxici ty assessment, a risk characterization, 
and a n  uncertainty analysis. The results o f  the risk analysis may then 
be surnarized in the potential receptors and public health impacts 
sections o f  the R I  regort. 

In the environmental impacts section, the RI states that there are 
no ecological impacts in the vicinity of the site the following reasons: 

o The contaminated areas are not used, nor inteqded for 

use, as public or recreational areas, nor f o r  the 
development o f  unique natura! resources 

o Unique ecosystem o r  endangered species have not been 
observed in the vicinity of the site 

o Biota o r  f l o ra  present in these areas d o  not exhibit 
obvious stress. 

These conclusions are virtually irnoo(;sible to verify from the infor- 
mation presented in the R I  report, and raise the following questions 

o What do intended public, recreational, and resource uses 
have to do with an evaluation o f  ecological impacts7 
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o Why would one conclude that there i s  an absence o f  
ecologictl  inpzcts simply because "unique ecosystems" or 
endangered species have not been observed at  the site7 
(The absence o f  "unique ecosystems" and endangered 

species could pos s ib ly  be an indication of a stressed 
envi ronnent. ) 

o khat "obvious" s i gns  of s t res s  would one look for  given 

the range o f  habitats  and chemical contaminants i n  the 
v i c i n i t y  o f  t h e  s i t e ,  and how were any indices o f  

ecological s t res s ,  i f  any, quzntified? 

The R I  notes that approximately 1,585 individuzsl l i v e  within 4 m i  

o f  the Rocky F l a t s  Plant, and presents a l i s t  o f  13 wells within 2 m i  

o f  the study area, including the nearest downgrzdient wells. I t  i s  
a l s o  stated i n  the R I  that  the major use o f  the wel ls  i s  fo r  drinking 

water and stock watering. No estimate o f  the pcpulation a t  r i s k  from 
the grounddater pathday i s  provided. A f i e l d  survey o f  these wells 
would p rov ide  t h a t  in fo rmat ion.  The R I  f a i l s  t o  address future 
population changes and how those cbanges may inpact the groundwater 
flow systeq. Such changes may affect the choice o f  r e ~ ~ e d i t l  measures 
for the groundwater flow systeln. Estimates o f  future water use can be 
made from information zva i lab le  from county planning agencies and water 
resource planning agencies. 

v I V  Groundwater use f o r  each well within 2 m i  o f  the study area i s  
provided i n  Table 9-1 using a numerical system, but no key i s  provided 

. t o  determine what the numbers mean. An explanation o f  the coding 

system should be provided. Table 9-1 a l s o  does not provide data 

concerning well construction (depth o f  screened in terva l )  and quantity 

o f  water used This information i s  available i n  the notice of  befie- 

f i c i a l  u s e  t h a t  i s  f i l e d  with the state engineers's office. The 

Hazardous Ranking Systeln used to rank S i t e s  f o r  i n c l u s i o n  on the  
Na t i ona l  P r i o r i t i e s  L i s t  con s i de r s  a l l  wells within 3 m i  o f  the 

p 9-4 
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contaminants. The l i s t i f i a  o f  wells should be expanded to include wells 
within t h i s  distance to maintain cons i s tency ,  and shou ld  address 

abandoned w e l l s  thlat could serve as conduits between aquifers or for3 
surface contamination Potential grounddater use i s  not proviaed i n  th2 

text a s  directed i n  40 CFi( Part 300, Section 300.68(e)(Z)(v) (U.S EPA 

1985). This infornation can be estimated using data obtained from 

county pl anni ng o f f  i ces o r  from water resource pl anni ng agenci es 

I n  summary, the ecological impact analysis i n  the R I  report should 

focus on the temporal and spatial d istr ibut ion o f  contaminants through- 

out the s i t e  and i n  o f f s i t e  areas, and on how these contaminants may 

affect local biota. Key consiaerations i n  this analys is  should be on 

comparisons o f  ecological and toxicological variables along a contam- 

i nant gradient,  and i n  uncontaminated reference areas. Ecological 

var iables i n  these comparisons should l n c l  ude spec ie s  abundances , 
r ichness and divers ity,  and an evaluation o f  b i o t i c  groups that are 

l i k e l y  t o  be tolerant or sensit ive to  the contaminants in  question. 

Tox ico log ica l  variables should include medium-specific LC50 or  E C g  
values and thei r associated dose-response relationships describing the 

chronic o r  acute effects o f  the contaminants o f  concern. This infor- 

mation may be used to compare environnental concentrations o f  cantami- 
nants that are considered hazardous o r  toxic to b3ota with ambient 

concentrations i n  the v i c i n i t y  o f  the s i te  and i n  reference arezs. 

Potenti a1 fo r  Future and Oncoi nc Re1 easzs 

Based on infornation presented i n  the R I  report, i t  i s  apparent 

that organic and inorcanic contaminants have been and w i l l  continue to 

be re1 eased i nto the envi ronment by mu1 ti pl e pathways unl ess remeaial 

actions are undertakeq. Groundwater contaminated with high levels  of  

chlorinated solvents has been shown t o  be m ig ra t i ng  i n  both the 

a l l u v i a l  and bedrock aquifers. contaminants i n  the a l luv ia l  aquifer 

can enter surface waters v i a  seeps, and downward directed ve r t i ca l  

gradients promote leakage in to  the bedrock aquifer, allowing contzmi- 
\ 
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nated groundwater eventually rezch water supply wells and surface water 
suppl i es. 

Surface waters a t  the s i t e  have been shown t o  receive contaminmts 
via seeps and airborne particulates.  Once contaminants are i n  the 
surface water o r  sediments, there appears t o  be a h i g h  probability t h a t  
they w i  1 1  migrate o f f s i  t e  and eventually reach two reservoirs downstrean 
that  serve as recreation areas and municipal water supplies. 

Surface s o i l s  a t  the s i t e ,  while not adequately characterized, are 
known t o  be contaminated w i t h  metals and radionuclides, i n c l u d i n g  
p l  utoni urn and ameri ci urn. A i  rborne transport o f  these con tami na ted 
surface so1 1 s has been documented and wi 1 1  continue unl ess remedial 
measures are taken. 
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RECOPJIENDATIONS 

In general, work conducted i n accordance with appl icable federal 

regulations for the conductance of remedial invest igat ions ( U  S. EPA 

1985, 1987a) and addressing data gaps identif ied i n  t h i s  review hould 

substantial ly  improve the quality o f  a subsequent RI report. F ie ld  

studies should be conducted i n  accordance to  a detailed, site-specific 
sampling and analysis plzn developed u s i n g  c l e a r l y  def ined s i te -  

spec i f i c  and task-spec1 f i c  data qual ity  objectives (U.S. €PA 1987b). 

Any subsequent modifications o r  de v i a t i o n s  from e i t h e r  the f i e l d  

protocols or  the analytical methodologies specified i n  the sampling and 

ana ly s i s  plan should be thoroughly documented, explained, and impacts 

o f  the changes identified. Part icular  attention should be devoted t o  

obtaining the data needed t o  acctlrately c ha r a c Le r i z e  contaminant 

s ou rce s  i n  the th ree  areas o f  concern, t o  background contaminant 

l e ve l s ,  and to  determine whether what appears t o  be t o  be anamolous data 

values are truly out l ie r s ,  o r  i f  they merely i den t i f y  maximum contam- 
inant levels.  Contaminant migration pathways f o r  a l l  media should be 

c a r e f u l l y  examined on a site--wide b a s i s .  The appl icabi l i ty  and 

acceptabil ity of such data can be assured by adherence to  laboratory 

and f i e l d  quality assurance and qual ity  control objectives set forth i n  

U.S. EPA guidance docments (U.S. EPA 1987b). By e.lnploying acceptable 

data management techniques, Chis data could then readi ly  be used t o  

perform a comprehensive r i s k  assessinent following U.S. EPA guide1 ines 

(1586b). 

-- 

\ 
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